Effects of cycloheximide on chromatin condensations and germinal vesicle breakdown (GVBD) of cumulus-enclosed and denuded oocytes in cattle.
To determine if newly synthesized protein is imperative for the resumption of meiosis in bovine follicular oocytes collected from small antral follicles, cumulus-enclosed and denuded oocytes were cultured in TCM-199 both with and without various concentrations of the protein synthesis inhibitor, cycloheximide. After 11 h of culture in inhibitor-free medium, all oocytes had undergone germinal vesicle breakdown (GVBD). However, when concentrations of more than 1.0 mug/ml cycloheximide were added to the medium, the meiotic resumption of bovine oocytes was completely blocked. This inhibitory effect of cycloheximide was fully reversible after removal of the inhibitor from maturation media. Germinal vesicle breakdown following removal of cycloheximide occurred twice as fast as in the control medium. Nevertheless, when oocytes were arrested at the germinal vesicle (GV) stage by cycloheximide, a significantly higher proportion of chromatin condensation (40 to 57%) was observed in denuded oocytes than in cumulus-enclosed oocytes (11 to 22%). Thus the cycloheximide treatment could not prevent the chromatin condensation in only denuded oocytes. We conclude that protein synthesis is a prerequisite for GVBD in bovine follicular oocytes and that cumulus cells are responsible for the complementary regulation of the chromatin condensation at the GV stage, regardless of protein synthesis in the oocytes.